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doses were higher with VMAT plans for left breast treatments 
compared with tangent plans.  
Conclusions: VMAT improves homogeneity within the PTVWB 
and significantly improves conformality to PTVTB when 
compared with partial tangent fields to deliver the boost 
dose to the tumour bed in breast radiotherapy. In left breasts 
VMAT can result in higher heart doses depending on the 
location and size of the tumour bed however these doses are 
within established optimal constraints. VMAT is now used in 
this institution for breast boost radiotherapy. Breath hold 
techniques are being implemented for left breast patients to 
ensure the heart dose can be kept as low as practicable.  
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Purpose/Objective: To create an accurate and reliable 
Monte Carlo model of Elekta's Agility linear accelerator for 
purpose of accurate dose calculations of complex radiation 
therapy treatment plans. 
Materials and Methods: The EGSnrc user code BEAMnrc was 
used to develop a detailed model of the Agility linac head, 
including the 160-leaf MLC. Simulations of 6 MV photon 
beams were performed using our model and dose profiles 
were simulated in water phantoms using DOSXYZnrc. Results 
from the simulations were compared against measurements 
from an Agility linac in our hospital using an A1SL ion 
chamber, iode and radiochromic film. 
The Agility head model parameters were determined using a 
four-step approach to extract the following parameters: 
beam energy, beam width, beam angular divergence, leaf 
bank rotation angle and leaf spacing at isocenter. 
The energy of the initial electron beam was determined by 
comparing percent-depth-dose (PDD) curves measured on a 
5x5 cm2 field to simulated results. Once the energy was 
matched, the electron beam width was extracted by 
matching the penumbrae of dose profiles. Both the cross-line 
and in-line directions were considered as the beam has an 
elliptical shape and hence different widths along the two 
directions. Small fields of size 2x2 cm2 were chosen because 
profiles of small fields are less sensitive to other parameters 
such as angular divergence. The electron beam angular 
divergence was determined by comparing the profiles of 
large (30x30 cm2) fields. Finally the leaf-bank rotation angle 
(LBROT) and the leaf gap were extracted by fitting the 
simulated interleaf transmission to the measured results. 
Results: Gamma analysis was used to characterize the quality 
of agreement between simulated and measured results when 
tuning the beam energy, width and angular divergence. The 
agreement of the PDDs is 100% at the 1%/1mm level, 
excluding the buildup region. The agreement for lateral 
profiles is excellent (greater than 98% at 1%/1mm) for field 
sizes smaller than 30x30 cm2. At the 3%/3mm level, the 
profiles for all field sizes score 100% on the Gamma analysis. 
Table 1 shows the derived parameters along with their 
uncertainties.  
 
 
 
Conclusions: A model of the Agility linac was created to be 
used with the EGSnrc user code BEAMnrc. The level of 
agreement of profiles for all field sizes considered is 100% at 
the 3%/3mm level. This makes for an accurate and reliable 
model that can be used for simulating complex treatment 
plans.  
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Purpose/Objective: In stereotactic radiosurgery of 
intracranial lesions, high plan quality and accurate dose 
delivery are imperative. Noncoplanar techniques typically 
result in plans with improved conformality, but couch 
rotations may affect the accuracy of the dose delivery. The 
aim of this study is to compare noncoplanar with coplanar 
VMAT plans with respect to plan quality while taking into 
account the possible effect of couch rotation inaccuracy. 
Materials and Methods: Five intracranial SRS cases with a 
single lesion (planning target volume (PTV) of 0.64-3.96cc) 
were planned with 1) noncoplanar VMAT; two single arcs - 
couch 0° and couch ±90° ; 2) coplanar VMAT; dual arc – 
couch 0°. PTV plan acceptance criteria were such that at 
least 95% of the PTV should receive the prescribed dose (PD) 
(VPTV,24Gy≥95%) and the maximum PTV dose (Dmax, PTV) should 
not exceed 150% PD. Organs at risk (OARs) included the 
brainstem, optic nerves, chiasm, and eyes. Parameters used 
for plan evaluation included: VPTV,24Gy, Paddick conformity 
